







































































































































































































Pd(')一Σ 三 ∫〔 蹴 ・・〈dl・・,.・b・(・,-t・)・ρ H,.・b・(t・',-t・')1・〉(・. ・)
92,42'.
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〈 元1γ(E)1元'〉≡ πΣaΣm〈 ノlr[q+im>〈mlJ]lql元ノ〉 δ(Eプ ーEm-cq-E)(5.9)
whichworksintheintermediatestatesl元>andl〆 〉.Bytheuseofit,theoperator
/1(τ2,τ1)canbeexpressedas





f、,t'd・・A(・…)≡ π一・∫:dE'∫:砿 ち・… 　 一　 γ…(・ ・)・(E')・　
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cenceinioniccrystals27).Moreover,asremarkedbyToyozawa15a),thenon・diagonal
transitionsinducedbytheoperatoroftheIongitudinalradiativedampingr(o)play
importantrolesintheintersystemcrossingandilltheexciton-polaritoninthesense
thatthenon・diagonalmatrixelementsofr(o)dependstronglyontheconfigurationcoor・
dinateorthewavevector.
Ifnecessary,thepresenttheorycanalsotakeaccountoftheeffectofthetrans・
verseradiativedamping(§5.b),whichisoneofthepossiblemechanismsfortransverse
relaxationaccompaniedwithlargeStokesloss,e.g.theradiativetransitionofa2pz
electronVkcentertothelsstatewhenceitfinallyluminescences.
Ontheotherhand,inthestronglycoupledradiation・mattersystemssuchasexciton'
polaritonandskineffectinmetal,wemustsolvetheSchrδdingerequation彫 《『=(H十
HR十HI)●=9Ψ 皿dersomeboundaryconditions.Thistaskwouldbeverydi伍cult
ingenera1.Butsincetheonlyquantitytobeknownisthethermalaverageofthe
chronologicalproductsofIlq(の,thethermalGreenfunctionmethoddevelopedbyKa・
wabata29)andtheauthorl2・30)wouldbemoreusefulinsuchsystems.
Acknowledgement
TheauthorwouldliketoexpresshissincerethankstoProfessorY.Toyozawaand
ProfessorV.V.Hizhnyakovforstimulatingdiscussions.Healsowishestoacknowledge
gratefullythehospitalityofInstituteofSolidStatePhysicsofTokyoUniversitywhere
mostofthisworkhasbeenperformed.ThisworkissupportedbytheMatsunaga
ResearchGrant.
Reference8
??
?
?
?
?
?
?
?
?
?
?
?
?
?
?
??
10)
V.V.HizhnyakovandI.Y.Tehver,Phys.Stat.Sol.21(1967)755;ibid39(1970)67;Physics
ofImpurltyCentersinCrystalsed.G.S.Zavt(Tallinn,1972)p.608;LuminescenceofCrystals,
MoleculesandSolutionsed.F.Williams(PlenumPress,1973)p.489.1.Y.TehverandV.V.
Hizhnyakov,JETP69(1975)599.
D.L.Huber,Phys.Rev.170(1968)418;ibid.178(1969)93.
M.V.Klein,Phys.Rev.B8(1973)3409.
Y.R.Shen,Phys.Rev.B9(1974)622.
J.R.SolinandM.Merkelo,Phys.Rev.B12(1975)624.
P.NozieresandA.Abrahams,Phys.Rev.B10(1974)3099.
S.Permogorov,Phys.Stat.Sol.(b)68(1975)9andreferencestherein.
P.F.Williams,D.L.RousseauandS.H.Dw6retsky,Phys.Rev.Le仕.32(1974)169.D.LRous・
seau,G.D.Pa廿ersonandP.F.Williams;ibid.34(1975)1306;ibid.37(1976)1441.D.L
RousseauandP.F.Williams,J.Chem.Phys.64(1976)3519.
R.M.HochstrasserandJ.E.Wessel,Chem.Phys.6(1974)19.J.M.FriedmanandRM.Hoch-
strasser,ibid.6(1974)155.
R.E.Schwartz,Phys.Rev.A11(1975)1121.
2-16
TheQuantumTheoryofTransientResonanceRamanScatterlngincludingLight
11)S.MukamelandJ.Jortner,J.Chem.Phys.62(1975)3609.S.Mukame1,A.Ben・Reuvena㎡
J.Jortner,Phys.Rev.A12(1975)947,J.Chem.Phys.64(1976)3971.
12)M.Kusunoki,Prog.Theor.Phys.55(1976)692.
13)K.K.RebaneandP.M.Saari,J.Luminescence12/13(1976)23.
14)a)R.Kubo,T.TakagaharaandE.Hanam町a,Pr㏄.ofOjiSeminaronPhysicsofHighlyEx-
citedStatesinSolids(SplingerVerlagCo.,Heiderberg,1976)p.304.b)T.Takagahara,Doct.
Thesis(TheUniversityofTokyo,Jan.1977)andreferencesiherein.
15)a)Y.Toyozawa,J.Luminescence12/13(1976)13,」.Phys.S㏄.Japan41(1976)400.b)A.
KotaniandY.Toyozawa,J.Phys.Soc.Japan41(1976)1699.c)Y.Toyozawa,A.Kotaniand
A.Sumi,J.Phy.S㏄.Japan42(1977)1495.
16)T.Kushida,Tech.Rep.ofI.S.S.P.(TheUniversityofTokyo)SerANα773andreferences
therein.
17)M.Aihara,preprint.
18)K.Nasu,Prog.Theor.Phys.57(1977)361.
19)工LBirman,Proc.2ndInt.Conf.onLightScatteringinSolidsed.M.Balkanski(Flammarion
Sciences,Paris,1971)p.15.B.BendowandJ.L.Birman,ibid,p.19.
20)P.XiesnerandU.Heim,Phys.Rev.B11(1975)3071.
21)S.Suga,K.Cho,P.HeisingerandT.Koda,J.Luminescence12/13(1976)851.
22)H.Sumi,J.Phys.Soc.Japan41(1976)529.
23)Y.Masumoto,J.Phys.Soc.Japan41(1976)872,SolidStateComm.20(1976)851.
24)K.K.Rebane,1.Y.TehverandV.V.Hizhnyakov,inProc,ofthe、1stUSSR-USASeminaron
LightScattering,May1975,Moscow,p.467.
25)F.DeMartin,G.GiulianiandP.Mataloni,Phy.Rev.Lett.35(1975)1464.
26)RT.Williams,Phys.Rev.Le仕.36(1976)529.R.T.Williams,M.N.Kabler,W.Hayesand
J.P.Stott,Phys.Rev.B14(1976)725.
27)RH.BartramandA.M.Stoneham,SolidStateComm.17(1975)1593.
28)W.Heitler,TheQuantumTheoryofRadiation(Oxfbrd,1954).
29)A.Kawabata,J.Phys.S㏄.Japan30(1971)68.
30)M.Kusunoki,DoctoralThesis(TheUniv.ofTokyo,Jan.1971),Progr.Thθor.Phys.47(1972)
728.
31)B.Grosignari,P.D.PortoandL.Bertolotti,StatisticalPropertiesofScatteredLight(Academic
Press,1975).
2-17
